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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2^**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The neurotization tube whose inside is sponge at least including the tubed 

reinforcement which consist of bioabsorbable polymers with a decomposition absorption period 

longer than the sponge which consists of bioabsorbable polymers, and this sponge. 

[Claim 2] The tube according to claim 1 which has the configuration whose tubed reinforcement 

are a braid, knitting, textiles, a nonwoven fabric, a punching sheet, or a spiral mesh. 

[Claim 3] The tube according to claim 2 said whose reinforcement are outer layers and said 

whose sponge is a inner layer. 

[Claim 4] The tube according to claim 1 to 3 which furthermore contains a cell adhesion sex 
factor. 

[Claim 5] The tube according to claim 1 to 4 which furthermore contains a growth factor. 
[Claim 6] The tube according to claim 1 to 5 characterized by carrying out seeding of the 
Schwann cell to the inside of a tube. 

[Claim 7] The process which fixes the tubed reinforcement constituted from living body 
absorptivity fiber by the outside of an following process (A) - (Process C):(process A).tubed axis 
(B) : The obtained reinforcement fixed axis is freeze-dried after being immersed in a living body 
absorptivity polymer solution. The process which forms sponge with a decomposition absorption 
period shorter than tubed reinforcement (C): The manufacture approach of a neurotization tube 
of having the sponge and tubed reinforcement which remove a freeze-drying object from a tubed 
axis, and are characterized by including reversal **** if needed. 

[Claim 8] The manufacture approach of a neurotization tube according to claim 7 of having the 
sponge inside by which coating was carried out by the cell adhesion sex factor and/ or growth 
factor which are characterized by presenting said process (C) with the freeze-drying object 
obtained at the process (B1). including further the process (81) which is immersed in the 
solution of a cell adhesion sex factor and/or a growth factor, and freeze-dries the tubed axis 
which has the sponge and reinforcement which were obtained at the process (B). 
[Claim 9] The manufacture approach of a neurotization tube which includes further the process 
(D) which carries out seeding of the Schwann cell and cultivates it to the tube inside acquired at 
claim 7 or the process (C) of 8 of having a Schwann cell inside. 



[Translation done.] 
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Drawing selection IR^P?.^*"^*'^® drawing J 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a neurotization tube and its manufacturing 

method. 

[0002] 

[Description of the Prior Art] The attempt for extending a refreshable distance between stump 
using a silicone tube has been made about playback of a peripheral nerve since the 
announcement of the silicone tube model by Lundberg and others reported in 1 982. However, 
when a damage nerve is restored using a silicone tube, a silicone tube may suppress the nerve 
reproduced in the tube to perimeter nature as time amount passes. 

[0003] The technique about playback of the nerve deficit using the macromolecule which 
consists of a bioabsorbable polymer on the other hand is also well-known. For example, although 
JP.2001-70436.A is indicating the technique of using collagen base materials, such as sponge, a 
tube, and a coil, reinforcement sufficient in such a base material is not obtained. 
[0004] Moreover, WO 98/22155 consists of a tube of a biolysis absorptivity ingredient, and a 
collagen object which has the opening which meets the lumen almost in parallel with the axis of 
this tube, and penetrates this tube, and is indicating the artificial neural tube filled up with the 
matrix gel in which this opening contains a collagen, a laminin, etc. However, since the interior is 
filled up into this artificial neural tube with a collagen object and matrix gel. it cannot carry out 
seeding of the Schwann cell to the interior. 

[0005] Also in the long nerve deficit section, the prompt neurotization is possible, and this 
invention aims at offering the neurotization tube which does not have a bad influence to a 
playback nerve, and its manufacturing method. 
[0006] 

[Means for Solving the Problem] This invention offers the following neurotization tube and its 
manufacturing method. 

Term 1 . Neurotization tube whose inside is sponge at least including the tubed reinforcement 
which consist of bioabsorbable polymers with a decomposition absorption period longer than the 
sponge which consists of bioabsorbable polymers, and this sponge. 

Term 2. Tube given in the term 1 which has the configuration whose tubed reinforcement are a 
braid, knitting, textiles, a nonwoven fabric, a punching sheet, or a spiral mesh. 
Term 3. Tube given in the term 2 said whose tubed reinforcement are outer layers and said 
whose sponge is a inner layer. 

Term 4. Tube given in either of the terms 1 -3 which contain a cell adhesion sex factor further. 
Term 5. Tube given in either of the terms 1-4 which contain a growth factor further. 
Term 6. Tube given in either of the terms 1 -5 characterized by carrying out seeding of the 
Schwann cell to the inside of a tube. 

Term 7. The process which fixes the tubed reinforcement constituted from living body 
absorptivity fiber by the outside of an following process (A) - (Process C):(process AHubed axis 
(B) : The obtained reinforcement fixed axis is freeze-dried after being immersed in a living body 
absorptivity polymer solution. The process which forms sponge with a decomposition absorption 
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period shorter than tubed reinforcement (C): The manufacture approach of a neurotization tube 
of having the sponge and tubed reinforcement which remove a freeze-drying object from a tubed 
axis, and are characterized by including reversal if needed. 

Term 8. The manufacture approach of a neurotization tube given in the term 7 which has the 
sponge inside by which coating was carried out by the cell-adhesion sex factor and/ or the 
growth factor characterized by to present said process (C) with the freeze-drying object 
obtained at the process (B1), including further the process (B1) which is immersed in the 
solution of a cell-adhesion sex factor and/or a growth factor, and freeze-dries the tubed axis 
which has the sponge and the reinforcement obtained at the process (B). 

Term 9. The manufacture approach of a neurotization tube which includes further the process 
(D) which carries out seeding of the Schwann cell and cultivates it to the tube inside acquired at 
the term 7 or the process (C) of 8 of having a Schwann cell inside. 
[0007] 

[Embodiment of the Invention] In this invention, both a synthetic bioabsorbable polymer and a 
natural bioabsorbable polymer can be used as a bioabsorbable polymer, as a synthetic 
bioabsorbable polymer — aliphatic series polyester (polyglycolic acid — ) Polylactic acid (D 
object, L bodies, DL object), the poly caprolactone, the poly valerolactones, and those 
copolymers. For example, a lactic-acid-caprolactone copolymer, a lactic-acid-glycolic-acid 
copolymer, A glycolic-acid-trimethylene carbonate copolymer, a glycolic-acid-trimethylene 
carbonate-dioxa non copolymer. A glycolic-acid-trimethylene carbonate-epsilon caprolactone 
copolymer etc.. The polyester ether (Polly 1. 4-dioxa non-2-ON. Polly 1, 5-dioxepane-2-ON. 
ethylene glycol - said aliphatic series polyester copolymer and copolymer of said aliphatic series 
polyester and polyester ether) is mentioned. As a natural bioabsorbable polymer, a collagen, 
gelatin, hyaluronic acid, an alginic acid, etc. are illustrated. 

[0008] As a desirable synthetic bioabsorbable polymer which constitutes sponge, polylactic acid, 
polyglycolic acid, the poly caprolactones, those copolymers, etc. are illustrated, and polylactic 
acid, polyglycolic acid, the poly caprolactones. those copolymers, etc. are illustrated as a 
desirable synthetic bioabsorbable polymer which constitutes reinforcement. 
[0009] You may differ, even if the synthetic long bioabsorbable polymer of a decomposition 
absorption period is the more nearly same than the synthetic bioabsorbable polymer which 
constitutes sponge, and this sponge that constitutes reinforcement. 

[0010] With "the reinforcement which consists of synthetic long bioabsorbable polymers of a 
decomposition absorption period from this sponge" The synthetic bioabsorbable polymer itself 
which constitutes reinforcement rather than the synthetic bioabsorbable polymer of sponge 
[ others / in the case of being a macromolecule with high decomposition resistance in the living 
body ] Although the macromolecule itself is the same or the direction of the macromolecule of 
reinforcement is easy to be decomposed, since tubed reinforcement are hard to be decomposed 
rather than sponge, it means, in case [ both ] synthetic living body absorptivity fiber becomes [ a 
decomposition absorption period ] longer than synthetic living body absorptivity sponge as a 
whole. 

[0011] As a component of the reinforcement of this invention, fiber, such as a monofilament, 
multifilament, and a string, a sheet, and a nonwoven fabric are illustrated. About 10-2000 
micrometers of diameters of this fiber are about 50-1000 micrometers preferably. The spiral 
mesh spirally knit as tubed reinforcement with a braid, textiles, knitting, a nonwoven fabric, a 
punching sheet, or filament yarn is illustrated, and a braid is illustrated preferably. About 10-2000 
micrometers of thickness of tubed reinforcement are about 50-1000 micrometers preferably. 
[0012] The thickness of the sponge of this invention is about 0.5-2mm preferably about 0.1- 
5mm. and about 1-500 micrometers of apertures of sponge are about 10-200 micrometers 
preferably. Reinforcement may be in the interior of sponge, a neurotization tube may be 
constituted as one, sponge may be a inner layer, and reinforcement may be outer layers. In this 
case, you may dissociate completely and a sponge inner layer and a reinforcement outer layer 
may have the layer in which sponge and reinforcement are intermingled. 

[0013] About 0.1-5mm. the thickness of the neurotization tube of this invention is about 0.5- 
2mm, and a bore is about 0.5-3mm preferably about 0.1 -5mm. 
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[0014] As a cell adhesion sex factor, collagens (an I-beam, IV mold, etc.), a laminin. fibronectin. 
etc. are mentioned. 

[0015] As a growth factor, a nerve growth factor (NGF). a neurotrophic factor, a neural spine 
progress factor, etc. are mentioned. 

[0016] The cell adhesion sex factor and the growth factor may be contained inside sponge, and 
coating may be carried out on the surface of sponge. The cell adhesion sex factor and the 
growth factor may be further contained inside reinforcement, and coating may be carried out on 
the surface of reinforcement. 

[0017] the neurotization tube of this invention fixes the tubed reinforcement constituted from 
synthetic living body absorptivity fiber by the outside of a :(process AXtubed axis which can 
manufacture by the approach including the following processes (A) - a process (C) — Process 
(B): Freeze-dry the obtained reinforcement fixed axis after being immersed in a synthetic living 
body absorptivity polymer solution, and and it forms a sponge layer with a decomposition 
absorption period shorter than tubed reinforcement, remove a (Process C):freeze-drying object 
from a tubed axis, and it is reversed if needed. 

[0018] In a process (A), tubed reinforcement may be attached outside so that it may stick to the 
outside of a tubed axis, and the neurotization tube which contains tubed reinforcement in this 
case in an outer layer is obtained (when reinforcement have opening, sponge invades into this 
opening). Moreover, you may fix to the location distant from the tubed axis by preparing the 
removable lobes (for example, the projection of a radial, a doughnutHike collar, etc.) for fixing 
tubed reinforcement to the position (for example, location corresponding to the die length of a 
neurotization tube) of a tubed axis. In this case, in reinforcement or said height, it has opening so 
that a synthetic living body absorptivity polymer solution may trespass upon the clearance 
between reinforcement and a tubed axis. Thus, the neurotization (reinforcement were surrounded 
by sponge) tube with which reinforcement and sponge were united is obtained by fixing tubed 
reinforcement to the location distant from the tubed axis. 

[0019] In addition, that by which a synthetic living body absorptivity polymer solution does not 
trespass upon the interior can be used for a tubed axis. 

[0020] As for a synthetic living body absorptivity polymer solution, in a process (B). it is desirable 
that it is the solution which does not melt the macromolecule which constitutes reinforcement 
as much as possible. Dioxane. chloroform, an acetonitrile, a methylene chloride, etc. are 
mentioned as a solvent of this solution, or it adjusts concentration and temperature so that the 
concentration of this solvent may become close to saturation solubility when this solvent may 
dissolve the macromolecule which constitutes reinforcement — or — It is desirable to shorten 
time amount immersed in a synthetic living body absorptivity polymer solution in a reinforcement 
fixed axis as much as possible, and to freeze-dry promptly after immersion. 
[0021] As concentration of a synthetic living body absorptivity polymer solution, it is about 1 - 
10 % of the weight preferably about 0.1 to 20% of the weight. 

[0022] In a process (C), when the freeze-drying object after immersion is removed from a tubed 
axis, sponge may exist in the outside of reinforcement, or (it is adhesion immobilization to a 
tubed axis about reinforcement) may exist in both an outside and the inside (reinforcement are 
fixed to a tubed axis and the distant location). When sponge exists as an outer layer of 
reinforcement, the neurotization tube which reverses this and has sponge inside is obtained. 
Although it does not necessarily need to be reversed since an inside is sponge when it has a 
sponge layer on both sides of reinforcement, it is desirable to obtain the neurotization tube with 
which the sponge layer of the outside of reinforcement made it reversed, and made the inside 
sponge layer thicker when thicker as compared with the inside. 

[0023] Reversal is in the condition which has held the end of a tube with the holder thinner than 
a tube bore, and can be performed by pushing in the edge of a tube in the tube. 
[0024] When not reversed, reinforcement are fixed inside the 1 st tubed core material in the air. 
the further tubed 2nd tubed core material is fixed to a core, and the neurotization tube which 
has sponge inside can be obtained without being reversed, if a synthetic living body absorptivity 
polymer solution is slushed and it freeze-dries between the 1 st tubed core material and the 2nd 
tubed core material. 
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[0025] If the cell adhesion sex factor and/or the growth factor are blended with the synthetic 
living body absorptivity polymer solution by predetermined concentration, the neurotization tube 
with which this factor is contained in sponge can be obtained. 

[0026] Also by performing the process which is immersed in the solution (preferably water 

solution) of a cell adhesion sex factor and/or a growth factor, and freeze-dries the tubed axis 

which has the sponge and reinforcement which were obtained at the process (B), the 

neurotization tube which has the sponge inside by which coating was carried out by the cell 

adhesion sex factor and/or the growth factor can be obtained. Moreover, after making a bridge 

formation gelatin particle include a growth factor, you may make it compoundHze with sponge. 

[0027] About 0.01 ~ 10% is illustrated as concentration of a cell adhesion sex factor. 

[0028] Although a water solution is usually used, aquosity solutions, such as water alcohol, may 

be used for the solution of a cell adhesion sex factor and/or a growth factor. 

[0029] If seeding of the Schwann cell is carried out and it is cultivated to a tube inside, the 

neurotization tube with which a Schwann cell exists in a tube inside preferably by one layer at 

the lumen perimeter can be obtained. In order to paste up a Schwann cell on the lumen 

perimeter, it is desirable to carry out pipetting and to carry out seeding of the Schwann cell to 

the whole lumen, rolling, rotating a tube. 

[0030] 

[Example] Hereafter, this invention is explained more to a detail based on an example. 
Example of manufacture 1 polylactic-acid fiber (40d) was ****(ed) using the braid machine, and 
it considered as the tubed core material. This was inserted in the rod made from stainless steel, 
and after being immersed in the dioxane solution (5 % of the weight) of a lactic acid / epsilon- 
caprolactone copolymer (mole ratios 50/50), after freezing at -40 degrees C, it freeze-dried at 
30 degrees C for 24 hours. Thus, the complex ((A) of the example 4 of an experiment) which has 
the reinforcement which become a inner layer from a polylactic acid braid in a lactic acid / 
epsilon-caprolactone copolymer sponge, and an outer layer was obtained. 

[0031] 0.1% solution of a collagen (Type I, **** origin atelocollagen) was made to fully permeate 
the above-mentioned sponge complex, and it freeze-dried at 30 degrees C after freezing in -100 
degrees C for 24 hours. The collagen tube ((C) of the example 4 of an experiment) with which 
coating of the Type I collagen was carried out to the whole including an inside was obtained. 
[0032] As the obtained neurotization tube was shown in drawing 1 (50 time enlargement of a 
braid reinforcement layer front face), drawin g 2 (400 time enlargement of a sponge inner layer), 
and draw ing 3 (50 time enlargement of the cross section of a tube), a inner layer is sponge, outer 
layers are reinforcement, and the sponge layer and the reinforcement layer were separated. 
Example of manufacture 2 polylactic-acid fiber (40d) was ****(ed) using the braid machine, and 
it considered as the tubed core material. This was inserted in the rod made from stainless steel, 
and after being immersed in the dioxane solution (5 % of the weight) of a lactic acid / epsilon- 
caprolactone copolymer (mole ratios 25/75), after freezing at -40 degrees C, it freeze-dried at 
30 degrees C for 24 hours. Thus, the complex ((B) of the example 4 of an experiment) which has 
the reinforcement which become a inner layer from a polylactic acid braid in a lactic acid / 
epsilon-caprolactone copolymer sponge, and an outer layer was obtained. 
The collagen tube ((D) of the example 4 of an experiment) with which coating of the Type IV 
collagen was carried out to the whole which replace with an example of manufacture 3Type I 
collagen, and a Type IV collagen is used, and also includes an inside like the example 1 of 
manufacture was obtained. 

The collagen tube ((E) of the example 4 of an experiment) with which replaced with the example 
of manufacture 4Type I collagen, and the mixture (1:1 -fold quantitative ratio) of a Type I collagen 
and a Type IV collagen was used, and also coating of the Type I+Type IV collagen was carried 
out to the whole like the example 1 of manufacture was obtained. 

Both the sciatic nerve of ten example of experiment 1 Fischer 344 rat males is detached 
temporarily. Right-hand side is Type I to the tube (the bore of 2mm, die length of 4mm) produced 
in P (LA/CL) sponge inner layer and the core material PLLA braid outer layer. Using what coated 
the collagen, the nerve was inserted in both ends every 2mm, these nerve stump was stuck, and 
nerve junction was performed. Nerve junction was performed by suturing a nerve in a tube with 8 
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and 0 nylon yarn. On the other hand, in left-hand side, the sciatic nerve separated temporarily 
was sutured with 8-0 nylon yarn. 

[0033] The both-sides sciatic nen/e was extracted eight weeks after the operation, and the 
center, the peripheral number of axons, and axon consistency of the transplantation section were 
measured. 

[0034] When the tube which reinforced P (LA/CL) sponge with the core material which consists 
of a PLLA braid according to these results was used, the result which exceeds an EQC or it by 
the simple approach was obtained rather than nervous playback showed a good result and it 
sutured the cut nerve. 

Both the sciatic nerve of ten example of experiment 2Fischer 344 rat males was excised about 
12mm. Right-hand side is Type I to the tube (the bore of 2mm, die length of 16mm) produced in 
P (l_A/CL) sponge inner layer and the PLLA braid outer layer. Inserted the nerve in both ends 
every 2mm, deficit spacing is made to be set to 12mm using what coated the collagen, and it 
fixed by suturing the both ends and the nerve fiber of a tube with 8 and 0 nylon yarn. In left- 
hand side, it is Type I. It replaces with a collagen and is Type IV. It coated using the collagen and 
also the nerve fiber was fixed similariy. 

[0035] The both-sides sciatic nerve was extracted eight weeks after the operation, and the 
center, the peripheral number of axons, and axon consistency of the transplantation section were 
measured. 

[0036] According to these results, the nerve stump is Type L A collagen and Type IV Each 
collagen showed the good result similarly. 

About 20mm deficit was created to the total sural nen/e of both sides using ten example of 
experiment 3 Japan white rabbits. Next, the sural nerve by the side of ** was extracted 60mm, 
and die-length 20mmx3cable graft was produced, and the polarity was reversed and it 
transplanted to the bottom of an operation microscope at the total sural-nerve deficit section. 
Inside, the suture section presupposed that it remains as it is, and five-bird ten legs ****(ed) 
and considered it as control. It is what carried out the vertical division of die length of 6mm, and 
the living body absorptivity tube of 2mm of lumens to the center and the peripheral nerve joint to 
the remaining five-bird ten legs, and it sutured so that the perimeter might be involved in and it 
might become lumen-like again. Electrophysiology-functional and morphological retrieval was 
performed about these 2 group as of postoperative six months. 

The complex of (A) - (E) of the following obtained in the examples 1-4 of example of experiment 
4 manufacture was used. 

(A) : CLiPLLA (50:50), collagen coating (-) 

(B) : CL:PLLA (75:25), collagen coating (-) 

(C) : CLPLLA (50:50). Type I collagen coating (+) 

(D) : CLPLLA (50:50). Type IV collagen coating (+) 

(E) : CLPLLA (50:50). Type I+Type IV collagen coating (+) 

The above-mentioned complex was cut to shaft orientations, plate-like complex was obtained, 
and this was cut in the shape of a disk. After carrying out ethanol processing of the complex of 
the shape of an acquired disk, seeding of the Schwann cell extracted and cultivated from the 
dorsal root ganglion of a rat was carried out on the collagen coating layer which covered the 
CL/PLLA copolymer top of the shape of sponge of said complex, or its front face, and the 
adhesive property was examined on the scanning electron microscope and the histology target. 
In addition, immunity dyeing by S-1 00 antibody was performed for identification of a Schwann 
cell. The immunity dyeing result by S-1 00 antibody using complex (C) is shown in drawing 4 . 
[0037] Consequently, in all the complex of (A) - (E). adhesion of a Schwann cell was further 
accepted in the sex on CL/PLLA copolymer sponge. 
[0038] 

[Effect of the Invention] According to the approach of this invention, the neurotization the case 
where a silicone tube is used, and more than an EQC may be performed, and since it moreover 
consists only of a living body absorptivity ingredient, it is not necessary to take out after the 
operation. 

[0039] Although the nerve graft of a body is carried out in recent years, immunosuppression 
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abbreviation is required, or there is risk of virus infection, and although it is hard to become 
general technique, there is such no problem in this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

FDrawing 1] It is the drawing substitution photograph (50 time expansion) in which a braid 
reinforcement layer front face is shown. 

rOrawing 2] It is the drawing substitution photograph (400 time expansion) in which a sponge 
inner layer is shown. 

[Drawing 3] It is the drawing substitution photograph (50 time expansion) in which the cross 
section of a tube is shown. 

[Drawing 4] It is the drawing substitution photograph in which the immunity dyeing result by S- 
1 00 antibody of the example 4 of an experiment is shown. 



[Translation done.] 
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^ L U 3 - > 5^ 3- - y (CJEEiSr ^ 



(2) «fM 2 0 0 3 - 1 9 1 9 6 

2 

[0 0 0 3] ^<*:KiRttS^^75^e>?^^«^i^^^ 
tf«fi8 2 0 0 1 - 7 0 4 3 e^^ffltt. X7p>i^, ^3. 

[0 0 0 4] ^3/^, WO 9 8/2 2 1 5 ^^i^M 

»^^trv ^y^;^y;uT^^$nTi.iSAxWi^l? 
[0 0 0 5] :gViW3S^^aSRf::^^^^T'bit^ 

20 [0 0 0 6] 

^1. ±*ffiiiIXtti«^^^?5i^^«fi£^n^X4?>>^, R 
> T ^ -5 » S W ^ 5=- 3. - r^, 

^2. i^4^co5S{t;«75«mja, ffl^tej. mm^ ^tm. a 

>^ > -> - h * ;t ttx / W ^ >t y -> i o 

^ 4 . ^ ^ ic^flaflasisttH^Sr^tf^ 1 - 3 <75t.i-rn 

« 5 . S e» (Cfi£fiH^«ratr^ 1 4 (OVims&MClB 

^7. U^TOXS (A) -XS (C) : 

xe (A) :®«S«^<7D^ffllltC^*KiKtt«<6:d^^«fi£ 

Xg (B) :#^n/t?i<tttB^«:«^«:*»:SR©tti«^^ 
XS (C) : «ie«£«|ife^®ttS(^>&^6^L. ii^StClE 

«8. xg (B) T?§e>nfc;3;#>>?Rc;^{t:«€rW 

fffitiS«LT^)e«:«|-r'&xg (Bl) $$ejc#^, 
50 Xg (Bl) t?f#e.n;t«e«;i«'te€:atrisxg (o \z 



i 

J19. m7X\tS(DXm (C) T^e>n/::5'i~:/f*3 
®»Cixa'7>«3ia^JSaUTiS«-r^XS (D) 

[0 0 0 71 

mm(Dmm(omm] ^%m\z:h\^^x. ^^^KiRtts^^ 

:t^'*)'y >^m^i^> CfVa-)m-h'J ^^]y>:^- 
■ 5^;i/X-7^JU (Tt^U - 1 , 4 ->^:^^1t/ >- 2 -:t 

U X.:^y^)lt^^J XX5^;i/X— 5^;i/<i:(7)#^S'& 
CO 0 0 8] 7.7f.>i^^m&T^»^\^\^^'^^±i^&U 

[0 0 0 9] X7j^>>^^»i«r^-&^^<*®:4X1iitJ5>T 
[0 0 10] rKX5}?>>^cfc053'«K«flBm(^Si^i^fiX 

[0 0 1 1] :^^m<D^itU(Dm^wmtLx^t. 
-h, yFmmmyF^^ti^o &mm(omm^ti 0-20 

0 0 a mgg. Jf^L<«50-l 000;^ meST^ 

So 9iVi<D^{mtLxkt. i&m. m^. s^. 



(3) «pBB 2 0 0 3 - 1 9 1 9 6 

4 

ffl75i^0tj^$nso fSf«?fi{t«^i9^fi 1 0-2 0 0 0 u 

mgS. if* L<(t50-1000/z mgSTfeS. 
[0 0 12] :^^m(O7.^>z^(Om^^t0 . 1 -5 mm 
»*b<flO. 5-2mmSKTS0, X7p>>^ 
oaStil-'S 0 0 amgffi. if* L<Ji 10-200 

JO \Hmx$>D. wtm^nmx&^xh^i^^o ^(om^^. 
7s^s>i^p^mtmtu^m^t^±iz^mi^xh^<. x 

[0 0 13] :$:^m(Dnmn±^:2.-^<Dm^\to . 1 

-SmmSffi, if*U<friO. 5-'2mmga^, ^m\t 
0. l — SmmSK. if*b<«0. 5'-3mmSfiT 

[0 0 14] «fflfiaJ««ttEg^<2:LT«, n^-y> (I 
Ms \mfx£) . ^5x>, 7^yn^^5^>3&i<i:;6^* 

20 [0 0 15] fitgBa^<i:LT(i. #3SfiKgH^ (NG 

[0 0 16] mis&mm^^T-Rzs^^^'f'^t.. x4^>v^ 

[0 0 171 JUTcoxe 
(A) -XS (C) ^'&O;^ft{Cci:0SiST#S : 
30 Xig (A) :.fiittS«^<0^fi«C^fifc*(4^ffiiRtt«tS;&^e> 

xe (B) : #^n;/S:§*{l:«@3£:^<*:^'^fit^(*Qft«i^ 

xs (c) : «jett«i«i^wtt«^*3&^e>^i^^ £-w\zm 
cx^m-t^o 

[0 0 18] xs (A) tc^D^^T, ®tfe?i<b«tmttS 

-:h*ytt<DS?^<i:) ^m^^ct\z^omik^^»f)'^^m 
50 ii^7.^>>^xm^tirc) w&n±^:^-^^^'^^ti^* 



5 

[0 0 19] mikie:^mt. \^m\z^0i±»^u^ 

[0 0 2 0] Xg (B) lC43liT, 

[0 0 2 1] ^fit^{*:KitXtt«i)'^®«<^«S<^:l-T 

0. i--2omm%mm. »^\^<\ti--i omm 
[0 0 2 2] xg (c) \z^\^^r. mmm(D^i&nm^ 

fl!i(73M:& i^<tu^niVtz^^tmtiftiSLm\zm^) 

[0 0 2 3] Rm^ts ^3.-:/<D-'iQ^^o.-Zf[^m^ 

- Jcjf Uix^-Tr < d tc cfc 0 fr p Ti^-c^ -5) o 

[0 0 2 4] Se$:fT*:);^V^«'&, ^itU^^^O^mi 
miKI^^UcDp^miz^^i.^ 4''L-ffl5tc$'&(c«ttco^2f» 

[0 0 2 5] ^^^i^^^^m^i'mmiz. mmmm^ 

[0 0 2 6] xs (B) xm^nrc7s:^->i^RUwm 
(omm tcsffibT^jSKisir^x 

ffitf ^ 5^ >aS^fCfe^ $ -frTd> e ;^ ^ > i:ffi^it $ 
[0 0 2 7] *fflfia»«ttB3^<DiSfi<hbT«. 0. 0 1 
[0 0 2 8] aBBa»SttH^Raf/XJifiKSH^<^JS« 



(4) «fra 2 0 0 3 - 1 9 1 9 6 

6 

[0 0 2 9] 5^a.-yrt®tC'>i'7>fflfia«rSiabTlg 
7(? [0 0 3 0] 

mmm i 

*yn^i7 h>#^a'&ft: (^:;Utt5 0/5 0) CD>?:t+ 
D'>mik (5fiS%) tcS«^, -4 Ot:iCT«jBL.T 
3 orra 4«rra«ie«;»bfe. C(OJ:-5tCbT, 

[0 0 3 1] n^-y> (Type I, ^fit^ 5fer ^ 
<0 0. 1 %^^^^JifBX^>>^*g'&^l::+^tw 
gs^-e-. - 1 0 ortcTitiK^s o'ctcxa 4^ra« 

(C) ) 

[0 0 3 2] ^e»ti/t»S?l*^ii.-:/Jl. 01 (Jfiffi 
5 0 , 02 (:^if^>z^[^m 

30 <D 4 0 0 ism:ki^^m) . 0 3 (^zL-^(ommmo:>s 0 

J^T'a^iJ^ h^^^a-^^*: (^;Ht2 5/7 5) (^)>^:t=^ 
-tfVS* (5fifi%) «ca«», -4 0t:{CT«eUT 

7&^^3 0t:T2 4^^iSj!^«;i(SU;^o CKT^ct-^fCLT, 

0JJ 4 0(B)) «r»fc. 
SSjg«aJ3 

Type ia^-y>fCft;iTType IV3^— y>^fflViS 
te«Sgig«l <i:f^«tcUTrtffiS:#tX±«^«CType IVn 

^-y»&^3-5^-<>i/$nfcn^-y>^a-:r (H 

|ii«iiJ4 0 (D) ) ^mz. 

Type \Z2^—y >\zR^XJyDe \zi^—y>tlyoe IV 



7 

mi tmmzi.x^mzjyoe \ +Tyoe iva5-y>*^ 

(E) ) ^#rco 
Fischer 344^ httl 0 E(D|i5^#»JS*— WfMJC«) 

ype I n^-y>*3-x-<>^Ufct>0*fflV^, M«8 
tcemra-r-^WiS^rftAb. Ctl^ OWSK^^SSP^rti- 
[0 0 3 3] mmsm\zxmm^nnm^mmi.. 

[0 0 3 4] :in^<Dm^\Z^^t. P(LA/CL)7.4^>i^ 

Fischer 344^ *V htSl 0 ECDia5^#»3S*JW 1 2 mm 
^^Lfc, *rfi5ti. P(LA/CL);^#>>?f^©. PLLA*affl^ 
)lTf^ia$n:t^3.— :/ (rtS2rani, 1 6mm) ICT 
ype I n^— >^U/i:t>0«:ffili, MiB 
{C2rnmT-::>#Jg^if Ab. ^«KfS§^ 1 2 mmtC^^j:^ J: 
^icb. 8 • 0:^>r □>*tcT5"3.-yc^ia57^^<i:»S 
»«6^«^f S:ii:fCJ:0gl5£b;t« feffl!l«C«. Type I 
n^-y>tCftATType IV 3 V^Tri - 

[0 0 3 5] «S8jl»CTMffl^»»»«rMaiL. 

[0 0 3 6] cn^(^)S«tCj:Si:, »jSW«8«Type I 
r3^— y><i:Type IV n^— 

:^$20mniX 3*<7)cable graft^f^SUT, j^PBt 

}to -^-^S^l OR«ai'&W«-?-o**^b, ffliiJb:^ 

> KD-;U<hLrco Sggi OKlC>t^bTti*ffiS:D^ 
*ffiCO»iSi*^SPtC:g$ 6 mm. rtK2n)niCD^<*KiRtt 



(5) «f§B 2003-19196 

8 

ft. 

9mm\--4'xn^nni&rf(r> (a) - (e) (o^^^ 

(A) : CL:PLLA(50:50), 3 y.>a— 5^-<>^ 
(-) 

(B) : CL:PLLA(75:25), 13 ^— ^ >3 — 7^-<>y 
(-) 

!0 (C) :CL:PLLA(50:50), Type IZI^— y>:3— T^-O 
^ ( + ) 

(D) : CL:PLLA(50:50), Type IVa ^— y >n— 

>^ ( + ) 

(E) : CL:PLLA(50:50). Type l+Type IVn^— y> 

bi§« b y >afia^ tftta^-^^t^c^x > >^fe<^cL 

/"PLLA^a'&{*:±XH^C7)^cS$:«o;tZi^-y>n- 

S-100ta#:{CJ:^ftjS^fe^ffo/!:o (C) Srffl 

i S- 1 00ta«c {C «t ^ ^aE^feJg* 0 4 JC^-r« 
[0 0 3 7] -^OigS. (A)-(E)O^Tc7)*t^{*{C*5V^ 
CL/PLLA#^S-&(^X5}?>>^JilC— ^14tC:>'i'7>jffl 

[0 0 3 81 

[0 0 3 9] w,v^<Dnfmi^mt^i5,^mM^nx^^^fi^. 
[011 mmmt^m^m^^rmmitm^M (som 

x$>^. 

40 [021 7.if^>i^\^m^^rmmRm^'M (4ooflst£ 
[03] ^=L-':f<ommm^mrmmRm'^n (5o« 

[041 ^»«?lJ4<OS-100et<*:iCj:^^fe«SfefeJe«*^ 




(6) 



«fBB 2003-19196 




[BI4] 




(72)KW# l^i'it St F^— 4C081 AB18 BAI2 BA16 CA161 

:*:Bgfl^:^Km^3£^B:±»' 6 - 4-5 -tr CA162 C0122 C0132 DA03 

1f>y^^fS5iS02^ DA06 0803 DC03 

- 4C097 AA14 BB04 CC02 0002 DD05 

DDI 2 EE08 EE19 FF02 FF17 
MM04 
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